Variations in modifications of sugar residues in hamster zona pellucida after in vivo fertilization and in vitro egg activation.
Lectins were used as probes in conjunction with quantitative analysis to investigate the distribution of different carbohydrate residues in hamster zona pellucida and their possible modification patterns after in vivo fertilization and in vitro egg activation. Several lectins including HPA, WGA, RCA-I, PNA, DSA, BSAIB(4), DBA, AAA and MAA were used to label the zona pellucida of both unfertilized and fertilized eggs. With the exception of PNA and BSAIB(4), the same lectins were also used to label the zona pellucida of oocytes activated in vitro. A multicomparison quantitative analysis of the density of labelling in the inner and outer regions of the zona pellucida before and after fertilization in vivo, as well as after in vitro egg activation, was performed. Of all the lectins studied, preferential localization of labelling by RCA-I and DSA to the inner zona pellucida of unfertilized eggs was observed. After in vivo fertilization, there was an increase in labelling in the inner region of the zona pellucida when thin sections of fertilized oocytes were incubated with HPA, BSAIB(4) and AAA. Although increased labelling by RCA-I was observed, a significant decrease in labelling intensity was obtained with WGA and the sequence Neu-WGA in both the inner and outer zona pellucida of fertilized oocytes. A significant increase in the density of labelling with WGA was also observed after digestion with neuraminidase. In parallel, when hamster oocytes activated in vitro were compared with those fertilized in vivo, a difference in lectin-gold labelling was observed in both the inner and outer region of the zona pellucida. Labelling with HPA, WGA, DSA and MAA increased significantly in both the inner and outer regions of the zona pellucida, whereas labelling by DBA significantly decreased in the inner portion of the zona pellucida. After neuraminidase treatment, a significant increase in labelling density was observed when thin sections of in vitro-activated oocytes were incubated with WGA. These results demonstrate: (i) the post-fertilization modifications of major saccharidic determinants that may play a role in the sperm-egg interaction process of fertilization in vivo; and (ii) that the modified properties of zonae pellucidae of fertilized and in vitro-activated eggs resulting from the action of hydrolytic enzymes, as well as glycoproteins released through exocytosis of cortical granules, are not identical.